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New opportunities in the diagnosis of asthma
with sensitization to Aspergillus spp.

© Yana l. Kozlova, Alexandra E. Uchevatkina, Larisa V. Filippova, Oleg V. Aak,
Valeriy D. Kuznetsov, Ekaterina V. Frolova, Natalia V. Vasilyeva, Nikolay N. Klimko

North-Western State Medical University named after I.I. Mechnikov, Saint Petersburg, Russia

BACKGROUND: Diagnosis of asthma with sensitization to Aspergillus spp. is becoming increasingly important due to the
severe, uncontrolled course of the disease and the possibility of the formation of allergic bronchopulmonary aspergillosis.

AIM: To evaluate the possibility of using the basophil activation test using flow cytometry for the diagnosis of asthma
with sensitization to Aspergillus spp.

MATERIALS AND METHODS: 118 patients with asthma were examined. The levels of total IgE and specific IgE to aero-
allergens were determined in the blood serum by the enzyme immunoassay. Basophil activation was studied by flow cy-
tometry using the Allergenicity kit (Cellular Analysis of Allergy, Beckman-Coulter, USA). The allergen Aspergillus fumigatus
(Alcor Bio, Russia) was used to stimulate basophils.

RESULTS: The first group consisted of 57 patients with asthma without sensitization to Aspergillus spp. The second
group included 36 patients with asthma with sensitization to Aspergillus spp. The third group consisted of 25 patients with
allergic bronchopulmonary aspergillosis. The number of basophils activated by the Aspergillus fumigatus allergen in patients
with asthma with sensitization to Aspergillus spp. and allergic bronchopulmonary aspergillosis was significantly higher than
in the asthma group and amounted to 8.1 [5.2; 20.9]% and 84.6 [75.7; 94.0]%, respectively (p < 0.001). The stimulation index
in the study groups ranged from 0.7 to 72.6. The optimal diagnostic point (cut off) for identifying patients with asthma with
Aspergillus spp. sensitization there was an stimulation index value of more than 2.4, and for patients with allergic bron-
chopulmonary aspergillosis — 15.95. Among all patients with sensitization to Aspergillus spp. a positive correlation was
established between the level of specific IgE to Aspergillus spp. and the percentage of basophils activated by the allergen
Aspergillus fumigatus (r=0.792, p < 0.001) and stimulation index (r = 0.796, p < 0.05).

CONCLUSIONS: The basophil activation test can be used as an additional diagnostic method for asthma with sensitiza-
tion to Aspergillus spp. and allergic bronchopulmonary aspergillosis.
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HoBble BO3MOXHOCTM B AMArHOCTUKe BpOHXManbHOM
acTMbl ¢ ceHcubunusauuen K Aspergillus spp.

© A.W. Ko3nosa, A.E. YueBaTkuHa, J1.B. Dununnosa, 0.B. Aak, B.[. Ky3Heuos, E.B. ®ponosa,
H.B. BacunbeBa, H.H. Knnumko

CeBepo-3anafHbli rocyaapCTBEHHbIA MeaULMHCKUIA yHuBepeuTeT uM. U.U. Meunukosa, CaHkT-letepbypr, Poccua

0bocHosaHue. [JnarHocTuKa bpoHXManbHOM acTMbl € ceHcmbunmsaumen K Aspergillus spp. npuobpeTaeT Bce bonbluee
3HayYeHWe B CBA3U C TAMEbIM, HEKOHTPOIMPYEMbIM TEUEHWMEM 3ab01EBaHNUA U BO3MOXKHOCTbI0 YOPMUPOBaHUSA annepruve-
CKOro bpOHX0NEro4HOro acneprunnesa.

Llenv uccnedosarus — oLEHUTb BO3MOMKHOCTL NPUMEHEHUA TeCTa aKTUBaLMM 6a30¢MI0B C MCMO/b30BaHWEM NPOTOY-
HOM LIUTOMETPUM ANA AUArHOCTUKM BPOHXMANbHOM acTMbl ¢ ceHcbunmusaumeii K Aspergillus spp.

Mamepuanel u Memodsl. lpoBeaeHo obcnepoBaHue 118 60MbHBLIX annepruyeckoi BPOHXMANLHOM acTMOM. YpOBHM
06ero nmMmyHornobynuna E (IgE) u cneumdumyeckux IgE k aspoannepreHam onpenenanm B CbIBOPOTKE KPOBU MMMYHO(Ep-
MEHTHbIM MeTo0M. AKTMBaLMIO 6a3opUNoB U3ydanu MeToOM NPOTOYHOM LMTOMETPUM C NoMoLlubio Habopa Allerginicity
kit (Cellular Analysis of Allergy, Beckman-Coulter, CLLIA). ina ctuMynaumumn 6asodunos B paboTe ucnonb3oBanu annepreq
Aspergillus fumigatus («Ankop Buo», Poccun).

Pesynemamei. MNepeyto rpynny coctaBuam 57 60/bHbIX 6poHXMaNbHOM acTMol 6e3 ceHcmbunusauum K Aspergillus spp.
Bo BTOpYl0 rpynny Bowun 36 60nbHbIX 6poHXMaNbHOM acTMOM ¢ ceHcubunmsaumen K Aspergillus spp. TpeTbio rpynny cocTa-
BUAM 25 60NbHBIX annepruyecknM bpoHxonerodHbiM acneprunne3oM. Konuvectso 6a3opunos, aKTMBMPOBaHHBIX annep-
reHoM Aspergillus fumigatus, y 60nbHbIX BPOHXMaNbHOM acTMOM ¢ ceHcubunmsaumen K Aspergillus spp. 1 anneprvyeckum
BPOHX0NEroYHbLIM acneprivnfesoM bbio LOCTOBEPHO 6oAblue, YeM B Fpynne NaLMeHToB ¢ BPOHXMaNbHOM acTMON, U COo-
crauno 8,1 [5,2; 20,91 % v 84,6 [75,7; 94,0] % cootBetcTBeHHO (p < 0,001). MHAEKC CcTUMYNALMM B UcCeayeMblX Fpynnax
BapbupoBan ot 0,7 fo 72,6. OnTMManbHOM OMarHOCTMYECKOM TouKom (cut off) onia BbIABNEHWA 60NbHBIX BPOHXMANBHO
acTMoli ¢ ceHcubunmsaumen K Aspergillus spp. 6bino 3HauyeHMe UHAEKCA CTUMYNALMK bonee 2,4, a AnA 60NbHbIX annep-
rM4eckuM bpoHxonerodHbiM acneprunnesoM — 15,95. Cpeau Bcex 6onbHbIX € ceHembunusaumen K Aspergillus spp. ycra-
HOBJIEHA NOMIOXKMTESIbHAA KOPPENALMOHHAA CBA3b YpoBHSA cneunmryeckux IgE K Aspergillus spp. ¢ nonen akTMBUPOBaHHBIX
annepreoM Aspergillus fumigatus 6asodmnos (r= 0,792, p < 0,001) u uHgekcom ctumynaumm (r = 0,796, p < 0,05).

3akmoyenue. TecT akTvBaLmmn 6a30¢pnnoB MOMKET HbITb UCMONb30BaH B Ka4ecTBe [OMOJHUTENBHOTO METOAA AMarHo-
CTUKM BPOHXMaNbHOM acTMbl € ceHcubunusaumen K Aspergillus spp. u annepruyeckoro HpoHXoneroyHoro acneprunnesa.
Tect HeobxoAWM ANA NOATBEPHAEHWUA MUKOTEHHOW CEHCMOMNM3ALMM B Cy4anX NPOTUBOPEUMBLIX MW OTPULIATENbHBIX
Pe3ynbTaToB KOMHBIX TECTOB U cneumdumyeckux IgE, a TakKe Npu OTCYTCTBUM BO3MOMHOCTW NPOBEAEHWUA UCCNEL0BaHWI
in vivo.

KnioueBble cnoBa: Aspergillus spp.; acTMa; TecT akTvBaumm 6a3odunos.
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Table. Results of immunological examination of patients with asthma, n= 118

#—4 -t | E=4
£t BA BAX‘.fAs%e[%jﬂus spp. ABPA BEHEKF ()

(n=57) (n=136) (n = 25)
Aspergillus 51 1gE 0.02 0.90 2.20 P, < 0.001
K, 1U/=ZF [0.00; 0.05] [0.56; 1.27] [1.15; 7.13] py_5 < 0.001
p,_5 < 0.001
TR A A 4 P 1 2.6 2.3 2.3 pi,=0.12
BE, % [1.8; 4.4] [1.5; 3.1] [1.5; 4.3] P13 =0.59
P,y = 0.45
LgE— A B AL 71.9 74.2 745 p,,=034
PIELL, % [60.0; 81.7] 63.1; 87.3] [67.0; 88.1] Py =0.21
Py =0.72
I PR R AL 2 ff 3.6 8.1 84.6 p,_, < 0.001
B, % 2.3; 5.5] [5.2; 20.9] [75.7; 94.0] Py < 0.001
Py < 0.001
PR 1.2 4.0 27.7 p,_, < 0.001
[1.0; 1.5] [2.5; 11.2] [21.1; 48.5] Py_5 < 0.001
p,_; < 0.001

R BA-SUUE RN s ABPA-IEOME SR I B R TeE- IR AL,

A 2R TgESF IR HR K 240 Mo v A0 A2 P AR 540
Z I 25, JEHEN29.6%296.9%. /S HITETH
PR G0 M V5 AL AR FE AR S 2 AR 2 5, Ju RN
29.6%4296.9%.

FExXfAspergillus fumigatusFIABPAHLHIBA
HBHT, HAspergillus fumigatustihE2E M 5
TR R WE L o AT i B Y 3 e T BA SR Ak 2]
8.1[5.2; 20.9%A184.6[75.7%; 437 N94.0%F194. 0%

(p<0.001)

ATDAEEAZ 2, AMGEIECD203cAric R IA
Wi ]85 3ot S 5 T 398 1 %) 24 P 0 o >R FE g il 2
LA M S5 A 7K, R I R (IS . ISTHHE
WA A A i R PR A W P L A P ) B A5 S
P of R 1 R A R W T P 4 B P L8] 2 Lt
ISTEXfAspergillus spp. BUKKIBA S & b2
4.0 [2.5; 11.2]. %48F5 S50 ZHA B3 2 R EBA
FNABPA R & I hn 2 (B AL T iE 7 B (p<0.00D) .
7 BV R R AEABPA BB 3 A IS IA B (1) i KB -
27.7 [21.1; 48.5].

Aspergillus spp.XfAspergillus spp.URHIBA
BB R AR S S B BT BRI, R
B A EUR R R L

PEAL W8 B o A B v AL IS AE RS M Aspergi 1-
lus spp. U7 T S W S, it rh A 2
A BATROCH M. FATHIWF FCH XS Aspergil-
lus spp. BUEK B F M ISTLE 0. 7272, 6%
Aspergillus spp. NMBURK)EE NO0,754.2. AUC

$90.883 (95% CI 0.809-0.956), G4 4186.9%
(95% CI 76.2-93.2), $#57H~94.7% (95% CI 85.6-98.2)
(p<0.001) » X FHIZ J7 2 B A 1 v e 7 PR AN R A
FE K F-2. AR TSAH A8 I BA 25 2 20 1 35U ) e fE
1k fileut off), A m R FEE,

N BAE XS Aspergi 1 Tusid BUK) B34 i g
T ISKTABPAIZ W (B AUCSH0.887 (95% CI 0.800—
0.972) , BBt H96.0% (95% CI 80.5-99.3) , 45t
PE480.6% (95% CI 65.0-90.3) (p<0.001) o PRI K
T15. 95 A TS &R MIABPA B () Fe 4R 4% 1k A
(cut off).

i %fAspergillus spp.id B EE H,
Aspergillus spp. M5 @R T TgEK 2 [a] 4
ST IEAHSK. HHAspergillus spp. il (7=0.792,
p<0.001) FIIS(2=0.796, p<0.05) I [KIWE B ML 4
FFR LA o A5 R B IE S T W P 4 A s Ak 3k
50 5 TgBACE R BB I SR AR 2 2 (R AIR &,
FBAE E A H o T2 WXt Aspergillus spp.
(PR R R U 8o

e

il St Aspergillus spp. R N-XtAsper—
gillus spp. B E B B Mg B6 38 1 — /N 2L
C WP BRI ABPA . H T O R S5 E VA
e B IR S BE L IR R R A R . i
10f¥, Aspergillus spp. HuEMM NS K
A B SR R R 0%, AHEER T IR

DOI: https://doi.org/10.17816/mechnikov71585



72

Herald of North-Western State Medical University

ORIGINAL RESEARCH Vol 13 (2) 2021 named after |l Mechnikov
a 10° E b 10° =
102 E Ba Activ+ 107 3 Ba Activ+
] 3.1% = 10.8%
I e '
o Ty = Ny ] o
o 101 — ﬁ._&g dm: - = 101 =
= 3 | Tk = E
o — [a'd =1
o -1 () :
100—5 1[][]—E
T T IIIIII| T T IIIIII| T T IIIIII| T T T TTTIT T IIIIIIII T IIIIHII T IIIIIIII T T T TTTIT
100 10 10? 10° 100 10' 102 108
CD203c-PE CD203c-PE
c 10°3 d 10°
107 — Ba Activ+ 10° Ba Activ+
= 1.8% E 2.9%
© i . e i T :
= i STE oty DT i = s mga e |
oo TR R R s T T
'Q_: E L |n_: E . .
1[]“—E 1[]”—E
T T IIIIIII T T IIIHII T T IIIIIII T T TTTTIT T T IIIIIII | T | IIIHII T T IIIIIII T T T TTTIT
100 10! 10? 10° 100 10' 102 10°
CD203c-PE CD203c-PE

B 1 SR G SR T B R TS ARG . FREEC. (a, b) FUERFED. (¢, ) 1E A RYE (a, o) JaWEm LR 2 il
f) B 2119 B (CD3 - CRTH2'CD203 ™) FlAF 5E F A 1 %5 (b, o) Wik« R H 7016 A0 B g B P b 40 B (b) B A 350l

A1

Fig. 1. Basophil activation test in patients with asthma. Patients C. (g, b) and patients D. (c, d) at the final basophil gaiting
(CD3-CRTH2*CD203**) after the spontaneous (g, ¢) and specific Aspergillus fumigatus (b, d) activation. High percentage of the activated

basophils (b) confirms the sensibility
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Fig. 2. ROC curves illustrating the optimal cut off points of the index stimulation to detect sensitization to Aspergillus spp. patients with

asthma (@) and ABPA (b)
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